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integrate the emitted photons with the help of auxiliary electronics and readout device. 
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I. INTRODUCTION 



1.2. HYDRAZINE CHEMILUMINESCENCE REACTION WITH 
TRIS [2,2’ -BIP YRIDINE]RUTHENIUM(III) 


Chemiluminescence (emission of light resulting from a chemical reaction) offers very high 
sensitivity (low limits of detection) and wide dynamic concentration ranges for analytical 
determinations [3]. In 1966 Hercules and Lytle [4] reported the generation of visible light 


} 






r- 


cn 




in which [Ru(bpy) 3 2+ ]* indicates the excited state of the Ru(II)-complex. The process is 
very rapid and offers the potential of affording very low limits of detection, hence its 
selection for this project. Lee and Nieman [6] have recently provided a brief review of 
mechanistic aspects of the chemiluminescent reactions involving RuCbpyjj 34 and their 
analytical applications. 



1.3. ELECTROSTATIC IMMOBILIZATION OF TRIS[2,2’- 

BIPYRIDINE]RUTHENIUM(II)/(ni) AND ELECTROCHEMICAL GENERATION 
OF THE Ru(III) COMPLEX 
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Oxidation of the immobilized ruthenium(II) complex is possible chemically (e.g. by 
reaction with lead dioxide or chlorine gas) or electrochemically at an applied potential of 
about +1.38 V vs. a silver/silver chloride (Ag/AgCl, 3.0 M NaCl) reference electrode. 



Oxidation at potentials higher than +1.50 V need to be avoided because of electrolysis of 
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of the Ru(II)/Ru(III)/Ru(n) cycle: 


This arrangement also provides convenient segregation of the working electrode from the 
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the cell (just in front of the glass window shown in Figure 2) for light detection. This type 
of detector exhibits high sensitivity, wide dynamic range, and fast response. Dimensional 
outlines, module functional diagram, and wiring for sensitivity adjustment are shown in 
Figure 4. The +1 1.5 to 15.5 V power supply for sensitivity adjustment was designed by 



Dimensional Outline (Unit: mm) 
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FIGURE 4. Dimensional outline, module functional diagram, and wiring for sensitivity 
adjustment (resistance programming) for the Hamamatsu H5783-01 photosensor module. 







Carl Mattson and built by David Counts of the Toxic Vapor Detection/Contamination 
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compromise was not reached for lack of time, the direction to arrive at such an optimum 
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4.2. SUGGESTIONS FOR FURTHER WORK 
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4.3. ALTERNATIVES OPEN TO CONSIDERATION 
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